5
Approved For Releass 2042/06/17 WDP@@4747A000600020001-3
B e ses

T fese A
/1

O o

///’/k”j / 4//»'/_/-7 A L 7"4{;0‘/ Laln: o darah g9k

eSS /& ns

TARLE I

P. H. NH, 570 27LHNR

UTICAL CHARACTERISTICS REQUIREMENTS

HEQU I R¥MENT

Zjuivalent focal length

Field of View
Helative aperture
Transmittance
telative Illumination

Digstortion

Color Correction

Lens Mounting
Iris Diephragm

Lens Caps

2X LENS
No greater than 16 inches

5 x 5 inch square area at
2:1 magnification

£/l or faster
70 percent (minimum)

78 percent (minimum) of
axial illumination
anywhere in format

0.10 millimeter (maximum)
anywhere in the format of
the projected image at 2:1

Corrected for e wave length
between 35004 to 45004

Lens shall be barrel mounted
having threads in accordance
with ASA Standards

Iris diaphragm caelibrated in
f-stops for maximum eper+turs
of at least f/16

Lens shall be fitted with
two caps
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Corrented for a wave lengih
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Lens ghall be barral mounted
havirg threads in accordance
with &SA Stundards

Iris diapbragm -alibratad in
f-stops for meximum cpertre

cofay dessy £/16

Lens sball be fitted with
twe ceps

B. Kesolving Power - Each lens shall be capable of resolving a minimum of
200 lines per millimeter radighlly and tangentially enywhere in their respentive
negative formats when tested by the Projected Photograph Resolving Power Method
MIL~STD-150A. This shall give an effective resolution at the image plhr.e of roi
less than 50 and 100 lens per millimeter at the Tespective magnificaticns of 4x and
2x enlargement. Resolution readings shall be resclved from low contrast (.20 = 0.05
log contrast) targets in accordance with MI1~STD-15CA.
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DaTeE: 1 March 1561
EXHIBIT A
PHECISTON ENLAHGING LANSKS HFOR

Seifl ox 2~L/L and L-1/2 x L=l ¢ INGi FUIBATS

I.  SCUPE

This procurement will provide for applied research wni cxperimertution for
the purpose of obtaining the design of precision enlarging lenses foer use with
2-1/4 x 2~1/4 inch and 4~1/2 x L4=1/2 inch neg:tive form <. The lensses fabricated
on this research progrem will be experimental moisels 4o be uased for evaluzting ths
optical formula cbtained from the design study prouream,. 1t is interded that these
experimental lenses shall be capable of enlarmging and resairing information debuil
from extremely high resolution eerizl materials.

II. OBJECTIVE

- The objective of this procurement is 1o proviae tue USAF with an applied
research program which will provide & series of highlv sorrvected precision
enlarging lenses, producing maximum imsge quality at their reaspective enlargemsn®
ratioses Two projection lens designs will be obtained frow this research effori
having the enlargement ratios of two and four diameters magnification. The twe
diameter lens shall be designed for use with L4~i/2 x [~i/2 inch forme$ photogrephy,
and the four diameter lens for use with 2-1/) x 2«1/l inrch format photcgraphy.

III. SPECIFIC REQUIREMENTS

4. The specific design requirements of the twe lens systvems shall conform
to the opticel characteristices and dimensions as itemized in Table I telow. The
requiremsnts for the optical characteristice and resolving power apply only to
the 4=1/2 x 4~1/2 and 2-1/l x 2-1/i formats, the additional coverage being intended
for the recording of the numerical data adjacent to the picture area.
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STATINTL B.
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C. Color Correction Filter - Each lens shall be corrected for a wave length :
between 35004 to 4500,  The exacl wave length shall be determined by =n applicable o
interference filter witn w peak transmittance within this range.  The filter shall
heve & band width of approximately C0a. Eucn lens shail be furnis:ed with » oler
correction filter,

V. FUNCITONea. BVALULLIUN AND THES1ING

K. Hespounsi:.ily 16! iests - Tue coniractor shall be Teguired 2 perform
sufficient functional tests end furnish test data to 1nsure the design meets all the £
Tequirements as specified in this statement of WOIrk. '

Materials for Test - The film peterial to be useq fer all evaluaticn
shall be experimental S0-278 or equal, Tnis meteriagl is
equivalent—To o 21gn resolution fine grain dupiicating, ani prirt tmterial,

.

C. Developing - The film leiterial used for ail tests shall b developed in
~Imed Forces Developer #2 conforming to Specification MIL~D-4875. Deveiopment *ime
shell be 5 minutes with the developer at 68°F. Equivelent times sh:Ji po used if
the developer solutions are used at different tamperatures,
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D. Resolution Test Negatives - Two resolution test negutives shall e usged
for the resolution test and shall contein low contrast (0.020 2 C.05 log contrast)
targets. Ons test negative shall have target patterns peositioned in a 2-1/l inch
x 2=1/4 inch format area énd, the other test negative shill hove target patterns
positioned in & 4-1/2 inch x 4-1/2 inch format aret. All targets snull be positioned
in each format area as shown in MII~STD-150A. The targe!l patterns shall cover a
Tange of resolution from 20 to 225 lines/mm. The test patterns shall be made up of
light lines on a dark background.,

E. Resolving Power Tests - A photographic test, in conforman-e Wit Metrosd 14

w3
of MIL-STD~-1504, shall be made on each lens. The resolution test targets shall bLe
used as negatives and printed onto the specified printing naterial using tne

specified developer,

F. Relative Illumination - Relative illumination shall be measured by
Method 7 or Method 8 of MIL-STD-1504. Measurements shall be mide uging the 2olor
correction filter,

G. Transmittance - The transmittance shall be messured by Metned §
Method 6 of MIL-STD-1504. Measurements shall be made using the color cer
filter.

o
reclion

H., Relative Aperture - The relative aperture shall te computed by the ratio
of the equivalent focal length to the diameter of the effective aperture, The
effective aperture shall be measured by Method 3 or Method 4 of MId-5TD-1504,

I. Distortion - Distortion shall be measured by Method %0 of MIi=STIM1 504,
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